Purpose: To determine whether the Löffler's alkaline methylene blue staining method is better than no staining in detecting Demodex mites in the eyelashes of patients with blepharitis. Materials and methods: Eyelashes were collected from 22 patients with blepharitis. The mean age of the patients was 82.5±6.2 years (± SD) with a range from 71 to 93 years. Eyelashes were epilated by forceps and placed individually on microscope slides. The number of Demodex mites was determined by conventional optical microscopy before and immediately after the addition of the methylene blue staining solution. Results: The mean Demodex count before the addition of the methylene blue solution was 2.9±2.9, and it was 4.4±3.9 after the addition of the methylene blue solution (P,0.01, Wilcoxon test).
Introduction
Blepharitis is one of the most common diseases encountered by ophthalmologists in their daily practice. One of the causes of severe marginal blepharitis is the presence of Demodex mites, which are the most common ectoparasites in humans. Among the many species of Demodex, Demodex folliculorum and Demodex brevis have been detected in humans. They can be found on the eyelids, eyelashes, meibomian glands, face, and external ear tract. The incidence of D. folliculorum is higher in patients with blepharitis than in normal individuals, 1 and the number of Demodex mites is highly correlated with the age of the individual. 2 For diagnosis, it is necessary to prove the existence of Demodex mites from an examination of epilated eyelashes of the patient.
Recently, Kojima et al 3 and Randon et al 4 reported on a method of counting the number of Demodex mites in situ by confocal microscopy without removing the eyelashes. However, there are many researchers who are still using the previous method of microscopic examination of epilated eye lashes. For this, the epilated eyelashes are placed on glass microscope slides and covered with a coverslip without adding any staining solution. [5] [6] [7] The slides are then examined by conventional microscopy. In another technique, Kheirkhah et al 8 reported adding fluorescein solution to detect and count the number of Demodex mites in the epilated eyelashes. This method has increased the proficiency of detecting and counting the Demodex mites in epilated eyelashes compared to previous methods. 8 We reported earlier on the use of the Löffler's alkaline methylene blue supravital staining method for diagnosing conjunctivitis. 9 It is possible to deduce the cause of the infection by the differential distribution of neutrophils and lymphocytes. However, this has not been done for Demodex infections.
Thus, the purpose of this study was to determine the applicability of the Löffler's alkaline methylene blue staining method for detecting and counting the number of Demodex mites in epilated eyelashes from patients with blepharitis.
Materials and methods
The Löffler's alkaline methylene blue (Muto Pure Chemicals Co, Ltd, Tokyo, Japan) solution is made by a 10-fold dilution of the original solution with saline, and it was filtered daily through Millex AP Filter, pore size 2.0 µm (Millipore: SLAP 02550, Merck KGaA, Darmstadt, Germany) before use.
To compare the effectiveness of Löffler's alkaline methylene blue solution staining to fluorescein staining, fluorescein solution was made by moistening a fluorescein strip (FUL-GLO; Akron, Buffalo Grove, IL, USA) with 1 drop of 0.9% NaCl solution.
Eyelashes were collected from 22 patients whose mean age was 82.5±6.2 years (± SD) with a range from 71 to 93 years ( Table 1) .
The procedures used in this study were approved by the Institutional Review Board of the Kiuchi Eye Clinic. The procedures used in this study conformed to the tenets of the Declaration of Helsinki. Written informed consent was obtained from all patients. All patients had blepharitis. Under 12× magnification of slit-lamp biomicroscopy, a total of 8 lashes were epilated randomly from the superior eyelids of both eyes by forceps and placed separately on the center of a glass microscope slide. Each eyelash was covered with a coverslip without adding any solution and examined by a conventional optical microscope. Later, one drop of the Löffler's alkaline methylene blue solution was placed at the edge of the coverslip, and the preparation examined by a conventional optical microscope immediately. The number of Demodex mites was counted by the same examiner first without and then with the methylene blue solution.
Wilcoxon tests were used to determine the significance of the differences of the number of Demodex mites before and after adding the Löffler's alkaline methylene blue solution.
Results
Photographs of Demodex mites attached to the eyelashes of a patient with blepharitis are shown in Figure 1 . The photographs of the eyelashes in Figure 1A and C were taken without any staining, and the photographs in Figure 1B and D were taken after staining with the Löffler's alkaline methylene blue solution. The Demodex mites are easier to detect with the blue background.
The Demodex mites were also more easily detected in heavy opaque dandruff (; Figure 2 ) after the methylene blue staining. The Demodex count before the addition of the methylene blue solution was 2.9±2.9, and it was 4.4±3.9 (± SD) after the methylene blue staining (P,0.01; Figure 3 ).
The results of our study showed that adding the Löffler's alkaline methylene blue solution and fluorescein solutions significantly improved the contrast of Demodex mites in the epilated eyelashes. The better detection was due to the blue background provided by the Löffler's alkaline methylene blue solution and yellow background provided by fluorescein solution (Figure 4) . In 1 of the 22 cases of blepharitis, Demodex mites could not be detected (Case 1), and in 7 cases (Cases 2-8), the number of Demodex mites detected was the same with and 
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Methylene blue staining for better detection of Demodex mites without the methylene blue staining. However, in 14 cases (Cases 9-22), the Demodex mites could be detected better after methylene blue staining than without any staining (Table 1) .
Discussion
Blepharitis generally has a good prognosis and responds well to antibacterial eye ointments or adrenal steroid-containing eye ointments in many cases. However, cases with severe blepharitis are resistant to these ophthalmic ointments, and it is possible that one of the causes of the infections is Demodex mites. There are many reports on the treatments of Demodex infections. For example, the application of 4% pilocarpine HCL gel, 1,10 tea tree oil, 2,4,6,11 cleansing with baby shampoo, 10 antibiotic ointment, 5 and oral ivermectin in combination with topical permethrin have been reported to eliminate the Demodex mites. 7 In many cases, the number of Demodex mites count is evaluated by direct microscopic examination of the epilated eyelashes without adding any solution. Kheirkhah et al 8 reported that a more accurate count of the number of Demodex mites was obtained after the addition of fluorescein solution than without adding any solution. This was probably because of the yellow background provided by fluorescein solution improved the contrast.
The results of our study showed that adding the Löffler's alkaline methylene blue solution significantly increased the number of Demodex mites counted in the epilated eyelashes. This capability coupled with the blue background provided by the Löffler's alkaline methylene blue solution allowed a better visibility of the Demodex mites. Because eyelashes, Demodex mites, epithelial tissues, and eye discharges can be distinguished by their different colors, using the Löffler's alkaline methylene blue solution was probably the basis for detecting the Demodex mites more clearly than with the fluorescein solution (Figure 4) .
One of the drawbacks of this procedure was that it was not possible to compare the results of the different types of stains, for example, fluorescein, methylene blue, and oil drops. In addition, the slides could not be preserved because the eyelashes were not fixed. However, as shown in Figure 2 , digital images can be made with smartphones which will allow long-term preservation of the images. 12 These images can also be shown to a patient to obtain informed consent for treatments. 13 Further studies are required to compare the results of Demodex counting using the Löffler's alkaline methylene blue solution to those with other methods with the highest yield for Demodex detection in eyelashes of the patients with blepharitis. 
Clinical Ophthalmology

Publish your work in this journal
Conclusion
In conclusion, the use of the Löffler's alkaline methylene blue solution is simple and can be used for an easier detection of Demodex mites. It can be used not only for the diagnosis but also for the evaluation of the therapeutic effects of the treatment.
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